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(54) Curable coating resin composition and information recording medium using the same. 

(57) A curable coating resin composition comprising 

(A) a compound having at least one polymerizable acrylic radical, methacryiic radical or vinyl radical, 
or a mixture thereof ; 

(B) an organic solvent comprising not less than 40% by weight of an alcohol ; 

(C) a compound having at least one pentavalent p with bonding represented by formula (1) 
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(i); 



and 



(D) a polymerization initiator. 

Information recording media can have cured surface coatings of the resin composition. 
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Field of the Invention 

The present invention relates to curable resin compositions for coating of surfaces of inorganic materials 
like glass, polymer materials like polymethylmethacrylate, polycarbonate, polyolefin, etc., and specifically re- 
5 lates to compositions capable of exhibiting enhanced adherence without heat treatments to molded resin arti- 
cles and superior antistatic properties. 

The present invention further relates to information recording media including disk media like optical disks, 
opto-magnetic disks, etc. and card media like optical cards, and specifically relates to those having on at least 
one side of the surfaces a coating of resin composition of the aforesaid invention. 

10 

Background of the Invention 

Usually, molded materials made of polyolefins like polyethylene, polypropylene, polymers like polymethyl- 
methacrylate, polycarbonate, etc. are not only lighter in weight and superior in resistance to impact in compar- 
ts ison with materials made of metal, glass, etc. but also have various advantages as inexpensiveness and easily 
fabricated. Accordingly, they are used widely in many fields of motorcars, motorcycles, domestic electrical 
goods, general marchandise, etc. in place of those materials. However, these molded polymers are, when com- 
pared with metals or glass, not so high in the surface hardness and not so resistant to scratch and abrasion 
that they are defective in being suscective to scratches on the surface. For example, since molded polymers 
20 are apt to be damaged on the surface by contacting, colliding scratching, etc. during their transportation, usag- 
es, fixation of parts thereon, etc., molded polymers are limited in their application due to the defect in surface 
characteristics. 

For the purpose of obviating the above mentioned defects of molded polymers, various methods have been 
proposed, and most of the methods are coating surfaces of molded polymers with layers of film composed of 

25 crosslinked curable resins. Among the film forming elements, proposed resins or resin forming components 
include silicone monomers or their compositions with various polymers, resin compositions of methylolmela- 
mine with hardening components, and compositions of polyfunctional acrylic carbonic acid ester derivatives or 
their compositions with other polymer components. 

Among various polymer materials indicated above, mentions are made on polyolefins as that when a coated 

so layer composed of a film forming element is formed on the surface of molded polyolefin like polyethylene, poly- 
propylene, etc., the coated molded material has a defect of having a coated layer readily peelable due to the 
poor adherence between the coated layer and polyolefin substrate. Methods for obviating the defect on the sur- 
face of molded polyolefin include surface treatments with corona discharging, coating with primers, etc. How- 
ever, the surface treatment hardly improves the adhesion between the polyolefin substrate and coated film 

35 composed of curable resins to an extent of being bearable to practical usages. Among the above mentioned 
film forming elements, silicone film forming elements are expensive and are not preferred economically. 

Among the aforesaid film forming elements, various types of compounds belonging to polyfunctional acrylic 
carbonic acid ester derivatives are proposed. For example, such types of compounds as poly(meth)acrylates 
of alkanepolyols. poly (meth)acrylates of polyoxyalkyieneglycols, poly (meth)acrylates of aromatic (phenolic) 

40 polyhydroxyl compounds, etc. are proposed for usage in film forming elements. In this specification, acrylates 
and methacryfates represent (meth)acrylates in the abbreviation form and hereinafter the same abbreviations 
are used. When coated films are formed on molded polyolefin substrates by the sole use of these polyfunctional 
acrylic carbonic acid ester derivatives as film forming elements, the coated resin shows shortcomings in the 
curing characteristics including in the curing speed of coated resin under atmosphere, and in the cured fflm 

45 properties including surface hardness, resistance to scratching, resistance to abrasion, flexibility, surface lus- 
ter, resistance to heat, resistance to water, resistance to solvent, resistance to weathering, adhesion to sub- 
strate, etc., which made the coated film unsatisfactory for practical industrial usages. Combinations of more 
than two kinds of compound belonging to the film forming element were put to the test to obviate these defects, 
however, the trial created new difficulties in coating surfaces of polyolefin substrates, though the drawbacks 

so of sole usage were remedied to same extent 

In these years, in accordance with the progress of informative society, needs for large volume information 
recording media have increased. One of optical recording media (opto-magnetic recording media) possesses 
advantages of being able to rewrite data, a large capacity, portable, capable of non-contact reading out and 
resistant to scratch or dust Accordingly, applications of optical recording media have being expanded not only 

55 in auxiliary memories of computers but also in memories for various communication equipments like tele- 
phones, facsimiles, etc. as well as media for audio equipments. Previously, the opto-magnetic recording has 
a disadvantage of being unable to overwrite, and for the purpose of overcoming the defect, so called magnetic 
modulation recording has become widely employed these years in which the magnetic field for recording is re- 

2 
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versed in conformity with recording signals during the recording. In case of conducting a high frequency re- 
cording with the recording method, the floating head system is employed so as a magnet head will be able to 
follow the vibrating surface of medium rotating in high speed. 

As for the motion of a floating type head, the head is in a floating state while the medium keeps rotating, 

5 but is in a state of contact with the medium while the medium is under stop or at the start of rotation, and the 
phenomenon is referred to as CSS (Contact Start and Stop). Under the CSS motion, friction between the me- 
dium and head is produced, and repeated friction has a possibility of causing breakdown of medium or breaking 
of head (head-crush), which deteriorates the credibility of equipment so remarkably. Accordingly, magnetic 
heads and recording media being resistant to friction at contact Start and Stop (CSS resistant) are required, 

10 and surface coatings for recording media are especially desired to be superior in resistant to friction. 

For satisfying the requests, various methods of coating with crosslinking curable type resins information 
recording media like opto-magnetic media on the surface of recording layer (over-coat) or the surface opposite 
to recording layer (top-coat) have been proposed. 

For top-coats on the surface opposite to recording layer of information recording media, superior antistatic 

is characteristic are requested in addition to the above-mentioned properties for coated film. It has been known 
that an addition of surface active agents to a resin composition mainly composed of polyfunctional acrylic mono- 
mers increases the antistatic effects. However, since those surfactants added heretofore show tendency of 
coming out as a resinous liquid on the surface of cured resin as known as a breed out, they are not suitable 
for usages in top-coats of optical disks, etc. Further, satisfactory antistatic property causes such problems as 

20 opaqueness of coated films and decrease in adhesion to substrates. 

Surface coatings highly resistant to abrasion used for over-coats or top-coats of information recording me- 
dia are generally hard and inferior in adhesion to other layers. Especially, since opto-magnetic disks contain 
reflecting layers composed of metal like aluminum, nickel alloys, etc., or thermoconductive layers composed 
of aluminum alloys, etc., adhesion between these metallic layers and the abrasion resistant surface coating is 

25 an important problem. 

It is an object of the present invention to solve problems of the aforementioned prior art, and to provide 
curable resin compositions for coating which are superior in curing under atmosphere, adhering to molded res- 
ins, etc., have satisfactory adhesion without heat treatments, and supply surface hardness, resistance to 
scratch, resistance to abrasion, surface luster, transparency and antistatic properties. 

so Another object of the present invention is to solve problems of the aforementioned prior art, and to provide 

information recording media which is superior in adhering to formed resins or metals, etc., have satisfactory 
adhesion without heat treatments, and supply surface hardness, resistance to scratch, antistatic properties and 
resistance to CSS. 

A further object of the present invention is to provide information recording media having a top-coat superior 
35 in antistatic properties. 

A still further object of the present invention is to provide information recording media having a surface layer 
superior in the above mentioned properties as well as having an inner layer superior in adhesion to the surface 
layer and to another layer. 

40 Summary of the Invention 

The present invention provides a curable coating resin composition comprising; 

(A) a compound having at least one polymerizable acrylic radical, methacrylic radical or vinyl radical, or a 
mixture thereof; 

45 (B) an organic solvent containing an alcoholic organic solvent with an amount not less than 40% of the 

weight of organic solvent; 

(C) a compound having at least one pentavalent P atom with phosphoryl bonding; and (D) a polymerization 
initiator. 

A preferred curable coating resin composition contains per 100 parts by weight of compound (A) having 
so at least one polymerizable acrylic radical, methacrylic radical or vinyl radical, or a mixture thereof; 5 - 1500 
parts by weight of organic solvent (B); 0.005 ~~ 25 parts by weight of compound (C) having at least one hexa- 
valent P atom; and 0.01 ~- 20 parts by weight of polymerization initiator (D). 

The present invention provides information recording media having a recording portion and/or a reproduc- 
ing portion on a substrate, and at least one outer surface being coated with the curable coating resin compo- 
55 sition mentioned above. 

The information recording medium may be a magnetic disk, or an optical disk capable of recording with 
laser light, or an opto-magnetic disk capable of rewriting with magnetic signals from a floated magnetic head 
while said recording portion and/or a reproducing portion is irradiated with continuous light 

3 
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Preferably, said substrate is a disk made of a metal, glass or plastics material. 

The optical recording medium may be capable of reversing the direction of applied magnetic field in ac- 
cordance with recording signals during recording. 

5 Brief Description of the Drawings 

Fig. 1, Fig. 2, Fig. 3 and Fig. 4 are schematic diagrams showing constructions of the optical disk. Signals 
mentioned are as explained below. 

10 Detailed Description of the Invention 

The present invention will be described in detail hereunder. 

As to the compound (A) used for compositions of the present invention having at least one polymerizable 
acrylic radical, methacrylic radical or vinyl radical or a mixture thereof, the compound is exemplified by poly- 

15 alkylene glycol (meth)acrylates like urethane (meth)acrylates, epoxy (meth)acrylates, diethylene glycol d»- 
(meth)acrylate, triethylene glycol di(meth)acrylate; ethylene oxide-modified bisphenol-A di(meth)acrylates like 
ethylene oxide-modified bisphenol-A di(meth)acrylates; compounds of alcohols with (meth)acrylic acid I Bee pen- 
taerythritol tetra(meth)acrylate, trimethylol propane tri(meth)acrylate, neopentyl glycol di(meth)acrylate; and vi- 
nyl compounds Ifce N-vinyl pyrrolidone, N-vinylcaprolactam, triallyl isocyanulate. These compounds may be 

20 used in mixtures of more than two kinds. 

As to the alcoholic organic solvent (B) used for compositions of the present invention, the solvent Is ex- 
emplified by methanol, propanol, butanol, isobutylalcohol,isopentyialcohol, hexanol, diacetonealcohol, 2-me- 
thoxy ethanol and 2-ethoxy ethanol. These alcohols may be used in mixtures of more than two kinds. The 
alcoholic solvent may be mixed with other organic solvents. These organic solvents other than alcoholic and 

25 capable of mixing therewith are exemplified by hydrocarbons like benzene, toluene, xylene, cumene, hexane, 
ethyibenzene, heptane, octane, petroleum ether, ligroin, cyclohexane, methyl cyclohexane; halogenated hy- 
drocarbons like methylene chloride, chloroform, carbon tetrachloride, bromofbrm, trichlene, ethylene dichloride, 
perchlene, ethane trichloride, tetrachloro ethane, propylene dichloride, chlorobenzene, bromobenzene; ke- 
tones like acetone, methyl ethyl ketone, methyl isobutyl ketone; and esters like methyl formate, ethyl formate, 

30 methyl acetate, ethyl acetate, propyl acetate, isobutyl acetate, butyl acetate, benzyl acetate, methyl benzoate, 
ethyl benzoate. These organic solvents may be used in mixtures of more than two kinds. 

The amount of the organic solvent (B) is 5 ~ 1500. preferably 10 ~ 1 000 parts by weight per 100 parts by 
weight of the component (A). 

In the organic solvent, an alcoholic organic solvent is contained preferably 40% by weight or more, more 

35 preferably 60% by weight or more. 

The reason is that an organic solvent containing 40% by weight or more of alcoholic solvent offers preven- 
tion from corrosion of materials like polycarbonate, poly(meth)acrylates, polyolefms to be coated with the resin 
compositions of the present invention, prevents the surface from turning to opaque and generating cracks to 
supply satisfactory films. 

40 A compound used for the present invention having in the molecule at least one pentavalent P with a bonding 

(phosphoryl bonding) represented by the following formula (1) is exemplified by the following formula (2) 

-p = o (i) 

45 | 



50 



55 



0 OR 1 

RO-P (2) 

OR 2 

in which R, R 1 and R 2 each are H, CVC^, optionally branched, alky! radical, aryl radical, aralkyl radical or oxy- 
alkyfene radical with the provision that at least one from R, R 1 and R 2 is not H. 

When R, R 1 or R 2 is H, the compound having formula (2) may form a salt with an amino compound con- 
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15 



25 



40 



taining in the molecule at least one primary amino group, secondary amino group or tertiary amino group. 

The compound represented by formula (2) may further contain in the molecule at least one polymerizable 
unsaturated group. 

Those amino compounds contain preferably CVC*,, optionally branched, alkyl radical, aryl radical, oxyalk- 
ylene radical, (meth)acryloyl alkylene radical and (meth)acryloyloxy alkylene radical, and secondary and terti- 
ary amines are specifically preferred. 

These compounds represented by formula (2) are exemplified by the followings, in which R 3 denotes H of 

CH 3 . 



10 



0 

II 

(CHa 0) 2 POH 



dimethyl phosphate 



CH, O 
20 | II 

(CHb CO) a POH 



diisopropyl phosphate 



30 



(Ch He 0) a POH 



dibutyl phosphate 



35 



o 

II , , 

C H 9 0-P (OH) 2 



monobutyl phosphate 



45 



o 

v II 

(C, H, ? 0) z POH 



2-ethylhexyl acidphosphate 
(dioctyl phosphate) 



so 



(C.oH 2 ,0) 



55 



0 
II 
P 



OH 



isodecyl acidphosphate 
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0 CH, CH, OH 

II / 
(C,oH,,0) , P-ONH, 

CH, CHa OH 
didecyl-di (2-hydroxyethyl) amidophosphate 



0 CH, CH, OH 

x II / 

(C« H. 0) , P-ONH, 

CH, CH, OH 

dibutyl-di (2-hydroxyethyl) amidophosphate 

0 CH, CH 2 OH 

II / 
(C. H,,0) z P-ONHs 

CH, CH, OH 

dioctyl-di (2-hydroxethyl) amidophosphate 



O CH, CH, 

II / \ 

(Cb H,,0) z P-ONH^ ^0 

C H 2 C H 2 



dioctoxyphosphoryl-1, 4-oxazine 



O CH, CH, OH 

II / 
(C. H..0V , P-ONH^ 

CH, CH, OH 
dinonyl-di (2-hydroxethyl) amidophosphate 
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(Ce HitO) 2 P-ONHs CH 2 CH 2 OH 
dioctyl- (2-hydroxyethyl) amidophosphate 



Ce H,tO (CH 2 CH 2 0) „ 0 

P-OH 

Ce HnO (CH 2 CH 2 O) m 

di (octyloxypolyoxyethyl) phosphate 

(n,m - integer 1-5) 



CeHasO (CH 2 CHa 0) n ^0 

25 P-OH 

/ 

C16H33O (CH 2 CH 2 0) . 



di (hexadecaoxypolyoxy ethyl) phosphate 

(n,m = integer 1-5) 



35 Ce H17O (CH 2 CH 2 0) „ ^0 ^CH 2 C H 2 OH 

P-ONH2 

/ \ 
Ce H 1? 0 (CHz CH 2 0) . C H 2 CH 2 OH 



di (octyloxypolyoxyethyl) -di (2-hydroxyethyl) 
ami dophos pha t e 

(n,m = integer 1-5) 
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0 
II 

(C* H, 0) 8 P-ONH (CH* CH* OH) 3 
dibutyl-tri (2-hydroxyethyl) amidophosphate 

0 

(C» H.tO) z P-ONH (CH, CH 2 OH) a 
diocyl-tri (2-hydroxyethyl) amidophosphate 

0 

(C, H, 9 0) 2 P-ONH (CH, CH 2 OH) 3 
dinonyl-tri (2-hydroxyethyl) amidophosphate 



R 3 0 .0 
I II II 
CH 2 =C-C-0-CH 2 -CH 2 -0-P-OH 

OH 

acidphosphoxyethyl (meth) acrylate 



35 R s 0 0 

I II II 

C Hz =C-C-0-CH 2 -CH-O-P-OH 

CHa OH 



acidphosphoxypropyl (meth) acrylate 



R s 0 0 

« I II II 

CH 2 =C-C-0-CH 2 -CH-0-P-OH 



CH 2 CfiJ 

3-chloro-2-acidphosphoxypropyl (meth) acrylate 
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n « /0H 

rH =C-C-0-CH, -CH, -0-P 

CHl X 0-NH, -CH, -CH, OH 



(met h>acryloyloxyet h yl acidphosphate monoethanolamine 
halfsalt 

0 O-NH, -CH, -CH= OH 

rH = i_C-0-CH a -CH, -O-P 
CHl \-NH, -CH, -CH, OH 

.netmacryloyloxyethyl acidphosphate diethanolamine salt 



0 OCH, CH, ce 

II/ 

CH, =CHP 

OCH* CH, C4 . 
bis (2-chloroethyl) vinylphosphonate 

n «/ 0H 

CH, =C-C-0-€-CH, CH, 0>n P 

OH 

acidphosphoxy polyethylene giycol (meth) aery late 
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10 



15 



20 



OH 

acidphosphoxy polyisoprene glycol (meth) acrylate 

m = integer 1~5 



(CHj XI-o-ch.-ch-o^p-(oh) .-I 



SL = integer 1-3 



R 3 0 0 0 

[CH 2 =ci-0-CH 2 CH^OCC, Ha > r 0*, P-(OH).-p 

30 r = integer 1-5 

p = integer 1-3 



40 



45 



50 
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R 3 0 



CH: =C-C-0CH, CHz 0-P-(0-O) 8 
diphenyl-2(meth) acryloyloxyethyl phosphate 



R 3 0 ^ 
CHs = i_t-0CH. CH. 0-P(0C,H.): 

dibutyl-2-(meth) acryloyloxyethyl phosphate 



R 3 0 *j} 
CHz = { C -l-0CHz CH, 0-P COC. H,0 ^ 

dioctyl-2- (meth) acryroyloxyethyl phosphate 
tJSSStt^ " 88,1 ^ «(Mroxva,M)a m idop h ospHa te 

^c^X-nt^^^ 

properties and transparency, etc. material composed of polyolefin a cur- 

,n order to form a coated film by coatmg on the ^£ * • m cMl eompoM to crosslink and cure 
able coating resin composition of the 

to formafi.rn.it is necessary ^ " P'^TSf^ SCX^S^- For the ufc. vWrt curing. pc*ym«ta«tK« 
curing by ultra violet rays and ""^fT 2r2SSS by benzoins or their ethers .ike benzoin, ben- 
initiators to be added are photosensrhzers, beiunln isobutylether. benzophenone-type conv 
zoinmethylemer, benzoin ethy^ benzi) ^ compounds like 
pounds like benzophenone. p-ch ^ e ^ h ^dS«X^henyl teton type compounds like H4-isopro- 
benza. benzH dimethylketal. benz,. ethyl ke^ and ^^^^^^.^nons, H^tert- 
pyt P henyl)-2-hydroxy-2-methyl- -propanone For the curing by heal radical initiators are added, which are 
buSlphenyl)-2-hydroxy-2-methyl-1 P' 0 **" 00 *^ 0 ^^^ like benzoyl peroxide, lauryl peroxide, 
exemplified by azo compounds Mke «f to curab,e ™" T "° B> 
di tert-butyl peroxide. ^^J^^JSSSSSSS radical initiators, which enables a simultaneous 
of the present invention are added both * ™ edlng of the ultra violet curing firstly and then 
proceeding of the ultra violet ^S^^S^SSm ultra violet curing, 
thermal curing or a proceeding of thej foerma I g firstly a n rf (A) or a mixtur e 

.errr P Sab^ ~ " 

^rp^ 
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optical whiteners, (reactive) oligomers like methyl (meth)acrylate, polyurethane acrylates, polyester acrylates, 
and polymers like polymethylmethacrylate. These additives are added in an appropriate amount 

Curable coating resin compositions of the present invention may be incorporated upon necessary with fine 
powdery inorganic fillers of an amount of maintaining the transparency of cured films obtained therefrom. The 

5 fine powderty inorganic filler may have any average particle size proper for powder, and usually has a size of 
1 nm to 1 0 urn, preferably of 1 .5 nm to 1 um. For the purpose of maintaining the transparency of outer coated 
film, the fine powdery inorganic filler has usually a refractive index of 1 .40 to 1 .60, preferably of 1 .42 to 1 .58. 
The fine powdery inorganic filler is exemplified by glass powder, mica, glass beads, glass flake, diatomaceous 
earth, anhydrous silica, hydrated silica, silica, silica sand, quartz, kaolinite, montmorillonite, sericite, talc, chlor- 

10 ite, pottery stone, feldspar. Fine powdery inorganic fillers may be surface treated with an alkyl carbonic acid 
salt, a silane coupling agent, a titanium coupling agent, Cl 2 Si(CH 3 ) 2 and an alcohol, and the treated materials 
are used similarly. Aqueous or alcoholic suspensions of the fine powdery inorganic fillers like colloidal silica, 
methanol silicasol, ethano) silicasol, isopropanol silicasol may be used. Among these fine powdery inorganic 
fillers, fine powdery silica is most preferred since the incorporation thereof provides outer coating films with en- 

15 hanced surface hardness, resistant to scratch and resistant to abrasion without deteriorating the transparency 
and surface luster. Amounts of the fine powdery inorganic fillers to be added per 100 parts by weight of the 
aforementioned compound (A) or the mixtures thereof are 0.5 ~ 200 parts by weight, preferably 0.5 ~ 100 parts 
by weight, more preferably 1.0-50 parts by weight The reason is that the coated film is improved in surface 
hardness, resistance to scratch and resistance to abrasion without deterioration of the transparency and sur- 

20 face luster. 

Curable coating resin compositions of the present invention may be incorporated upon necessary with sol- 
vents for improving the coating workability in addition to the afore-mentioned essential organic solvent so as 
to maintain the composition in a liquid state or a suspension state. The added solvent may be used for liquefying 
or suspension-liquefying of the composition, for adjusting viscosity of the composition or for providing improved 

25 wetting to molded materials. 

Solvents used for the purpose are exemplified by hydrocarbons like benzene, toluene, xylene, cumene, 
ethyibenzene, hexane, heptane, octane, petroleum ether, ligroin, cyclohexane, methyicyclohexane; halogen- 
ated hydrocarbons like methylene chloride, chloroform, carbon tetrachloride, bromoform, trichlene, ethylene- 
dichloride, perchlene, trichloro ethane, tetrachloro ethane, propylene dichloride, monochlonobenzene, 

30 monobromo benzene alcohols like methanol, ethano!, isopropanol, butanol, pentanol, hexanol, cyclohexanol, 
ethylene glycol, propylene glycol, glycerin, ethylene glycol monomethylether, diethylene glycol; ketones, like 
acetone, methyl ethyl ketone, methyl isobutyl ketone, cyclohexanone; ethers like diethyl ether, dipropyl ether, 
butyl ethyl ether, dibutyl ether, ethylene glycol dimethyl ether, diethylene glycol dimethyl ether; nitriles like acet- 
onitrite, propionitrile, capronitrile; esters like methyl formate, ethyl formate, methyl acetate, ethyi acetate, propyl 

35 acetate, isobutyl acetate, butyl acetate, pentyi acetate, methyl benzoate, ethyl benzoate. Amounts of these or- 
ganic solvents to be added per 100 parts by weight of compound (A) or the mixture thereof are 5 ~ 1 000 parts 
by weight preferably 5 ~ 300 parts by weight more preferably 5-100 parts by weight The range provides 
to the coating composition of the present invention with favorable coating workability and to coated films with 
improved transparency and flatness. 

40 From compositions of the present invention containing the aforementioned essential components and va- 

rious other optional additives including inorganic and organic fillers, solvents and stabilizers are prepared com- 
positions in a solution state or a suspension state by the method described below. The above-mentioned raw 
material mixture is compounded, kneaded and mixed by the use of such equipments as rolls, Bumbury's mixers, 
ball mills, attritor, whipper, aux-mixer. dissolves homogenizes colloid mill, sand mill, vibrating mill, mixer, mix- 

45 ing-agitating tank, etc. to obtain compositions being homogeneously dissolved or dispersed. Methods for coat- 
ing the liquid state composition or suspended state composition on the surface of molded polyolefin are those 
conventional ones including brush, spray, dip. barcoat rollcoater. spincoater and gelcoater methods, and coat- 
ed compositions are dried by natural drying, forced drying with carrier gas, thermal drying in infra red ray fur- 
naces, far infrared rays furnaces, hot wind furnaces. 

so A laminated molded material is available by the curing treatment of the outer coated layer of molded ma- 

terial formed by coating the curable coating resin composition of the present invention. 

As to curing of the dried composition to form films, polymerization-crosslinking-curing methods by irradia- 
tion of light or ultra violet rays or by heating are exemplified. Among the methods, the optical curing is conducted 
usually at a temperature of - 10 ~ 150°C, preferably 5 - 130°C under irradiation of light for 1 second to 1 hour, 

55 preferably for 1 second to 10 minutes. The thermal curing method is conducted usually at a temperature of - 
10 ~ 150°C, preferably 5 - 130°C with a necessary length of time usually of 0.05 - 10 hours, preferably 0.1 
- 8 hours. 

For substrate materials constituting the laminated molded material, those usable include inorganic mate- 
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rialslike glass, a^^ 

styrene; copolymers «<^^"Z£^£*l£fi » - octehydronaphthalene (tetracycio dode- 
copolymer of ethylene with 1,4,5,8 -Jirnethano- l??^*£La- , ,2, 3 ,4.4a.5.8,8a -octahydronaphtha- 
ceZl a copolymer of efryiene JJ*2jnJh JMAW -^an- ^ 
lene(methyl tetracycio dodecene) and • "JJJT " * y resins; polyether sulfones; polysul- 
1 .2,3,4.43.5.8.8a open) 60-26024 like hydrogenated 

tons; Pdymer alloys obtained by mbc.ng of same 

Terms of substrate constituting ^J^ nt f^^^^ co J na composition of the present 
When the surface of molded substiate ,»go«M I w.th tt* «H »c solvents, washing 

invention, a resin surface of the molded substote may be sheeted tow . washing, blast treat- 

with aqueous alkali solutions, wash.ng wrth su *™!™~™ lm ent co a rona discharge treatment, arc dis- 
ment sand blast treatment etching J-^^jE^ESSi and chemical vestment When the 
charge treatment, glow «*^«^£*^*^6fito of the molded substrate is to be lam.nated 
surface of molded substrate is to ^^^^2^ mention, an intermediate adhesive 
with a coated film of the curable coating res.ni JSESrtiS and the coated film for the purpose of ,m- 
,ayer composed of a pnmer may be ™ * D for me purpose are modified polyolefins hav.ng 

proving the adhesion between the both the 
» grafted «. P - unsaturated ^^^SSZ castrate subjected optionally to surface treat- 
composition of the present invention « coated on ™ su " mentioned above, 
ments or primer treatments, and cured in ^dance with the m 0 f the present invention 
Molded materials having a lam.nated film "^J^ 0 ^. Ugnt intaking plates; sky domes; panel 
are used for various applications, wh.ch are ^^^^. ^for^atses. camera, contact lens; 
25 plates for solar water heater, panel plates for globe ""^^^ ,„ c ^ ee ma rker, water tanks; cov- 
Sptica. prism; optical disks; blood bags; ^.^^S^oSL. of m-« coverfor car. amps; 
ereforlighting equipment; covers for stereo ^J^SfcTmld releasing; insulating films; films for agri- 
,eve. sensors; films for prevention of g ass £^ such as clothing dryer, washing machine, 
cultural uses; optical disks; s,gh glasses jeep, motorboat; window glasses, for cars 
30 hairdryer, oil tank; wind sealing glasses for ™™^™™^^l£ es) etc; wind glass for greenhouse, 
(front window, rear window, opera *^^^ b S fci lotion or make up bottle; relay oases; 
house, water tank; mirrors; vessels hke botUes '"^l^L^ curtains; screens; table clothes; water proof 
fuse boxes; side covers and dust seals for «c<es fences ^ria ns. ^ ^ ^ ^ ^ 

films; water proof sheets; insulating ^^JT^^^^^^^^'^ 
35 orativeplate^.choppingboards-.wallshee^^^ pip 1 ng tubes; ducts; curtain rods; gutters; ,n- 

bath tubs; chamber pots; refrigerators; wall panels, <""^g£ ^ 1nmmi car wheels; various vessels; 
sulating materials; water proof matenals fo^^ 

interiormateria.sforcar^ • « bumpers; brakes . other 

van; pipes; wiring materials; gear cam; ^^^^e parts, automat parts, civil engineering ma- 
40 man the above, domestic electee ^^-^JS^SSJLlc pans, packaging materials, sporbng 

terials. general industnal matenals office Mn use mo lded materials. 

goods, medical equipments and atom.c en W^^rteca curable coating resin conv 

A preferable example of molded matenals lam.nated wrtn a » invention. The information 

position of the present invention is the Mbm^moajdjn. ^^^^^ of the present 
m Ending medium has at least * e reccing medium. The information recording 

invention, which constitutes a over-cart ^and/or ato ^° wim me coating resin compos.t,on 

te^cK^ 

an enhancing layer, and a multMayered ^^S^mag^etic dii 10. The optc-magnetic disk 
and top-coat 8 on the other side of substrate 2 for P™^™" Tne tical disk ^ , has transparent 
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the other side of substrate 2. rface of information recording medium is charac- 

ln the present invention, at least one side of the oute inve ntion. The coated surface is 
terisLly'coated w*h the curable 

allowable to be either ^^^^^t^Z^ Det ween the head and medium surface and 
eluding film sheet, card, plate or round plate. Typical^ ,* ^ «m 

64mm diameter disk. etc.. however, optica ^^~^ entlo l ed composition, at least one side of 
When at least one side of the surface .s oo-todwft he ls optiona „ y treated as mentioned 

^^eated^ 

an \rrrlgand /W reproducing P o rtto ™ 

recording media, and Is a plastic, porhon « ■J^SSSS EES* ! opto-magnetic recording layer having 
neticrecordlng media, me reco^ 

an anisotrepy recording layer d.rected «M« ^ a at , east one eleme nt selected from 

of either (i) at least one element *M^tan ^,2^ ^ transition metals, and (II) a corrosion resistant: 
rare earth elements; or (0 at least one e eme "^^eal elements, (i) As to 3d transition metals, Fe, Co, 
metal, and (Hi) at least one element selectedfrom rare ear* eteme ^fetant metals 

Ti V Cr. Mn, Ni, Cu, Zn are mentioned, in which Fe anmor uo ' ■? incorporation. These corro- 

can en^ncVantioxWation propels of the °P^"^ *^ and pt 

sion resistant metals include Pt. Pd, T,, Zr, T ^^' ^b"^, Ho . Er. Tm. Yb, Lu. La. Ce, Pr. Nd. Pm. 
and/or Pd are more preferred. (Hi) As to rare earth metals. Gd. Tb, Dy . netjc reoorai ng layer. 

Sm. Eu are mentioned, in which ^^^^loT^. («) corrosion resistant metal of up to 
(i) 3d transition metal of an amount of 3085, preferawy <Rw^ * eferably 2 5-45% by atom, exist preferably. 
30. preferably 5-25% by atom, and (Hi) rare earttn rnete. of «0 witn at L filmo f Te-prime alloy 

phase-trensition type reding ^So^T^kzTaBoy. Recording layers capable of 
Se-prime alloy, Te-Ge-Sb alloy. In-Sb-Te ri ^^t2rt SJ. a film of Te-C-H. Te-Cr-C-H orTe-Ag alloy, 
recording only once (additional ^^^^e^mne compounds, cyanin compounds may 
For these recording layers, organic coloring matenais ince poy. 

be used also for the recording layer. in add ition to the substrate, recording and/or reproduction 

,n the recording media of the f^' l ^^^^^ wuM coating and recording and/or re- 
portions, such other layers may be ^2^*^ of inorganic compounds likes 
Action portion a reflecting 'ay- of Al. N. a 'Jj-^STSK, enhancing layer, and a pmtoctive layer 

invention. Hie resin has preferably a h»h adhesion ,K K 101 »o mm, resins, epoxy resina. Com- 

» hlghl, adhesive to metals Inplodea anjnate "^^^^cIear SO-101. DAICURE CLEAR 

41 
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For forming on a substrate a protective ' '^ e " te |ike wasning with various solvents, washing 

or reflecting layer to be coated .s s " b J ec *^^ 'electrolytic washing, blast treat- 

with aqueous alkali so.utions wash.ng ,wrth jJ^^SSZ* corona discharge treatment, arc dis- 
m ent, sand Wast treatment, ^^rjjjj ^ent and chemical treatment. On the 

venMhe speeded phosphine compound an^ 

ing under atmosphere, superior adhesion »*^£^J££*Ttm cured coating is superior in sur- 
'^eimormationreco^^ 

under atmosphere, adheres strongly to ^ f SSS«Sllw*n and antistatic properties. The 
and superior in surface hardness, resistonce to ^^^^ and opto -magnetic recording media, 
medium is useful for magnetic .•"^^."^SSSSS the surface which is composed of at.east 
Further, the information recording media £aving_ ^JJ^SnSSier layers of resin, metal, etc.. and an outer 
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Example 

represent invents wfl. be expiained in detail hereunder by reference toExamp.es. however. »ey ne„er 
rcS ^ r Sn w^lcted with the under-mentioned method, 
Mea^ired in accordance with the method of ASTM D-1003. 

wHh the Method of JIS K-5S51. 

?e^sr^ 

with numbers of cross-cut left adhered in 100 cuts. 

(4) Surface Resistivity 

Measured in accordance with the method of ASTM D-257-78. 

(5) Resistance to Humidity „ hamK «r keot at 60°C and 85% relative humidity. After the stor- 

and surface resistivity were conducted. 
(Example 1) 

lnto a1.iter reaction vessel were c^*^ 
.aureate and 300g of trimethylolpropane ^^^^S^SSSmi to react at 85-C under nitrogen gas 
during 30 minutes 232g (2 mol eq.) of fvfecots "rethaneacrylate compound (A) was obtained, 
atmosphere. After continuing the reaction for 1 hour, ■^^J^^L^ (A)t 10g of benzoin ethyl ether. 
lnto a vessel equipped with an agfc*o, ^^^TJ^l^ 2-hydrexyethyl) amidopnos- 

150g of toluene. ^tf e ™ aC6 **;^^^^^ mixture named as Sample 1. 

phate. and the charge was mixed to become ^ hoinogeneous m (etny1 ene-tetracydododecene ran- 

On the cleaned surface of a molded trensp ^^^SlffnB oo^^ ^ple D. and was 

^sr~ was 

2 rad^ton eTrgy of about 28000 mJ/cm* using a UV rad.at.on equipment 
Physical propemes of the obtained cured film are shown ,n Table 1. 
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n-Ka d mol ea ) of isophorone diisocyanate, 0.05g of dibutyltin 
,nto a 1 liter reaction vessel were barged 223gC ™ J^f^ P added dropwise | y from a dropping funnel 
,aureateand300g o^^^o^^^oi^^e^ R 85 o C und er nitrogen 

during 30 minutes 600g (2 mo. eqj of ^^^^"s ^eLne-ac^ate compound (B) was ob- 
gas atmosphere. After ™«™ n ? th ^^ «■ 1 <* of * a »S£ 

Lined, into a vessel equipped «rfh an ^^^^^p^cohol and 1 .4g of methacryloyloxyethyl 
cetophenone, 150g of xylene, 150g °'> u ^ b ^^^^^ mixture named as Sample 2. A cured 

^tZl^^:rZ^":Z l^was eva.uatedforthe physical properties. THe 



result is shown in Table 1 . 
(Example 3) 



25 



30 



erties. The result is shown in Table 1 . 



(Example 4) 



erties. The result is shown in Table 1. 
(Comparative Example 1 ) 

as b» M m*od .1 Ex.™.. 1 , 109 - 'T^^^^^JJ^ - Con,p«.«v. fern*. M. 

physical properties. The result is shown in Table 1. 
40 (Examples 5-8) 

shown in Table 2. 
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fO 



P-l 

C,oH 2 ,0 0 CH 2 CH*0H 
P-0NH 2 ^ 

CH,CH,0H 

didecyl-di (2-hydroxyethyl) amidophosphate 



f5 



20 



P-2 



CH 3 0 0 OH 

1 II H/ 
CH 2 = C -C-CH 2 -CH 2 -0P^ 

ONHaCHaCHaOH 



acryloyloxyethyl acidphosphate monoethanolamine halfsalt 



25 
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P-3 



0 0 

It II 

CH 2 = CHC0CH 8 CH 2 OP-0H 
OH 
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acidphosphoxyethyl acrylate 



40 



P-4 



CH 3 0 CH a 



CH 2 = C -C- OCHzCHOP-OH 

OH 



45 acidphosphoxypropyl met hacry late 
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P-5 

C9H19O 0 CH 2 CH 2 

\ll / \ 
PNH2 0 

/ \ " / 
CH19O CH 2 CH 2 

dinonylphosphoryl-1, 4-oxazine 



P-6 

15 C-.H9O 0 

\ll 
P-OH 

y 
C4H9O 



dibutylphosphate 



25 P-7 



30 



CeH i 7O (CH2CH2O) 2 0 CH2CH2OH 

P-ONHi 

CeH . 7O (CH2CH2O) 2 CH2CH2OH 



di (dioxsadodecyl) -di (2-hydroxyethyl) amidophosphate 



P-8 



CbH.tO 0 

P-ONH(CHaCH 2 0) 3 

CeH, 7 0 

^5 dioctyl-tri (2-hydroxyethyl) amidophosphate 



(Example 9) 



On a transparent amorphous polyolefin (ethylenetetracyclododecene random copolymer) substrate disc of 
3.5 inch diameter having grooves of 6 \xm pitch, a thin film was formed by the spattering method. The fiimformed 
was; 

Silicon nitride 0.13 urn/ TbFeCo 0.025 urn/Silicon nitride 0.03 um/AI alloy 0.15 jim. 
55 On the film, the coating composition of Examples 1-8 was coated with a spincoater to obtain a coated com- 

position having 1 urn thickness. The coated composition was allowed to stand at room temperature for 5 min- 
utes, and was cured by irradiating 28000 mJ/cm 2 UV rays radiation. The obtained disk was evaluated for the 
CSS resistance under the following conditions. 

20 
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CSS Experiment conditions; 

Floating length = 0.2 \um 
Rotation of disk = 3600 rpm 

Measuring position = at the point of disk radius 25 mm 
Repeat (Rotation start, stop) cycle = 10 sec. 

Experiment circumstances = clean room of class 1000, 23°C, 50% RH. 
CSS Experiment result; 

No change was found on the disk and head after 30000 times CSS. 
(Example 10) 

On a transparent amorphous polyolefin (ethylenetetracyclododecene random copolymer) substrate disc of 
3.5 inch diameter having grooves of 6 urn pitch, a thin film was formed by the spattering method. The film formed 
was; 

Silicon nitride 0.13 \xmf TbFeCo 0:025 jim/Silicon nitride 0.03 ^m/AI alloy 0.15 *im. 

On the film, a UV radiation curable resin DAI CURE CLEAR SD-1 01 (Product name of Dainippon Ink Kagaku 
Co.) was coated with a spincoat method to have a coating of 1.5 ^m thickness. The coated resin was cured 
by irradiating about 28000 mJ/cm 2 UV rays radiation. On the cured resin film the coating composition of Ex- 
amples 1-8 was coated with a spincoater to obtain a coated composition having 1 urn thickness. The coated 
composition was allowed to stand at room temperature for 5 minutes, and was cured by irradiating about 28000 
mJ/cm 2 UV rays radiation. The coated surface of the disk was subjected to a texture treatment of circumference 
direction by use of a wrapping tape (A 8000; Fuji Film Co.). The treated disk was evaluated for the CSS resis- 
tance under the following condition. 

CSS Experiment conditions; 

Floating length = 0.2 \vm 
Rotation of disk = 3600 rpm 

Measuring position = at the point of disk radius 25 mm 
Repeat (Rotation start, stop) cycle = 10 sec. 

Experiment circumstances = dean room of class 1000, 23°C, 50% RH 
CSS Experiment result 

No change was found on the disk and head after 1x10 s times CSS. 



Claims 

1. A curable coating resin composition comprising 

(A) a compound having at least one polymerizable acrylic radical, methacrylic radical or vinyl radical, 
or a mixture thereof; 

(B) an organic solvent comprising not less than 40% by weight of an alcohol; 

(C) a compound having at least one pentavalent P with bonding represented by formula (1) 



I 

— p=o (l); 



and 

(D) a polymerization initiator. 

2. A composition according to claim 1 comprising from 5 to 1500 parts by weight of (B), from 0.005 to 25 
parts by weight of (C) and from 0.01 to 20 parts by weight of (D) per 100 parts by weight of (A). 
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3. A composition according to claim 1 or 2 t wherein (A) is at least one of a urethane (meth)acrylate, an epoxy 
(meth)acrylate, a polyalkylene glycol (meth)acrylate, an alkylene oxide-modified bisphenol-A di(meth)ac- 
rylate and a polyhydric alcohol (meth)acrylate. 

4. A composition according to any one of claims 1 to 3, in which said pentavalent P compound (C) further 
has at least one hydroxyl group in the molecule. 

5. A composition according to claim 4, wherein (C) is at least one of an acidphosphoxyethyl (meth)acrylate, 
a (meth)acryloyloxyethyl acidphosphate monoethanolamine salt and a dialkyl(hydroxyalkyl)amidophos- 
phate. 

6. An article having a cured surface layer of a composition according to any one of the preceding claims. 

7. An article according to claim 6 which is an information recording medium comprising a recording portion 
and/or a reproducing portion on a substrate. 

8. An article according to claim 7, in which said cured surface layer is located on the same or opposite side 
as the recording portion and/or reproducing portion. 

9. An article according to claim 7 or 8 which comprises a protective layer of at least two layers which layers 
20 are a said cured surface layer and an inner layer of a resin adhesive which adheres to the said cured sur- 
face layer and/or another layer of the medium. 

10. An article according to claim 9, in which said another layer is a layer comprising at least one of a metal, 
a semi-metal and an alloy thereof. 
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11. An article according to any one of claims 7 to 10 which is a magnetic disk. 

12. An article according to any one of claims 7 to 10 which is an optical disk capable of laser light recording. 
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FIG. 1 
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F I G. 2 
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@ Curable coating resin composition and information recording medium using the same. 

(57) A curable coating resin composition comprising 

(A) a compound having at least one polymerizable acrylic radical, methacryHc radical or vinyl radical, 
or a mixture thereof ; 

(B) an organic solvent comprising not less than 40% by weight of an alcohol ; 

(C) a compound having at least one pentavalent p with bonding represented by formula (1) 



l 

_ — p=o (i> ■ 

< I 

CO and 

CO (D) a polymerization initiator. 

<0 Information recording media can have cured surface coatings of the resin composition. 
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